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6R]LR|NRQRPLH0lUNWHXQG0DUNWHQWZLFNOXQJ9RUWUlJH
%LR/HEHQVPLWWHODOVHLQ%DXVWHLQQDFKKDOWLJHU6FKXOYHUSÀHJXQJ±
HLQHXURSlLVFKHU9HUJOHLFK
1|OWLQJ%XQG/¡HV$.
.H\ZRUGV6FKXOYHUSÀHJXQJ.LQGHU%LROHEHQVPLWWHOQDFKKDOWLJH(UQlKUXQJL323<
$EVWUDFW
6FKRROIRRGSURFXUHPHQWLVDKRWWRSLF7KLVSDSHULVEDVHGRQUHVXOWVIURPWKH&25(
2UJDQLF,UHVHDUFKSURMHFW³LQQRYDWLYH3XEOLF2UJDQLFIRRG3URFXUHPHQWIRU<RXWK´L323<
DQGGLVFXVVHVKRZYDULRXVVWUDWHJLHVDQGLQVWUXPHQWVXVHGIRURUJDQLFIRRGSURFXUHPHQW
LQVFKRROPHDOVPD\LQFUHDVHRUJDQLFIRRGFRQVXPSWLRQ6FKRROIRRGV\VWHPVDQGWKHLU
XWLOLVDWLRQRIRUJDQLFIRRGZHUHVWXGLHGLQ,WDO\)LQODQG*HUPDQ\1RUZD\DQG'HQPDUN
7KHVHQDWLRQDOV\VWHPVZHUHFRPSDUHGDFFRUGLQJWR¿YHDQDO\WLFDOFDWHJRULHVW\SHRI
VFKRROIRRGVHUYLFHGHJUHHRISXEOLF¿QDQFLQJSROLWLFDODQGDGPLQLVWUDWLYHLQYROYHPHQWLQ
VFKRROIRRGSURFXUHPHQWLQJHQHUDOVSHFL¿FVXSSRUWIRURUJDQLFVFKRROIRRGDQGGHYHORS
PHQWRIRUJDQLFVXSSO\FKDLQV7KHPRVWLPSRUWDQWIDFWRULVDVSHFL¿FVXSSRUWRIRUJDQLF
IRRG+RZHYHUDOO¿YHDVSHFWVKDYHWREHV\QFKURQLVHGDQGFRPELQHGFRKHUHQWO\)XUWKHU
WKHRUJDQLFPHVVDJHVKRXOGEHV\VWHPDWLFDOO\OLQNHGXSZLWKWKHEURDGHUFRQFHSWRIVXV
WDLQDEOHQXWULWLRQWRDWWDLQDODUJHULQWHUHVWDQGDVWDEOHHPEHGGLQJ
(LQOHLWXQJ(UK|KXQJGHV%LRNRQVXPVGXUFK6FKXOYHUSÀHJXQJ"
'LH%HGHXWXQJGHU$XHU+DXV9HUSÀHJXQJYDGHU*HPHLQVFKDIWVYHUSÀHJXQJZlFKVW
'LHVELHWHW&KDQFHQIUGHQ$EVDW]YRQ%LROHEHQVPLWWHOQXQGJLOWLQVEHVRQGHUHIUGLH
6FKXOYHUSÀHJXQJ,QGLHVHP)HOGKDEHQHLQLJH$NWHXUHGLH+HUDXVIRUGHUXQJHQYRQQDFK
KDOWLJHU(UQlKUXQJXQG%LROHEHQVPLWWHOQEHUHLWVDXIJHJULIIHQ0RUJDQ6RQQLQR%LV
ODQJIHKOWHQDEHUV\VWHPDWLVFKH8QWHUVXFKXQJHQ]XU%LR6FKXOYHUSÀHJXQJLQ(XURSDDXI
GHUHQ*UXQGODJHJHHLJQHWH6WUDWHJLHQXQG0DQDKPHQNRQ]LSLHUWZHUGHQN|QQHQ
'DV)RUVFKXQJVSURMHNWLQQRYDWLYH3XEOLF2UJDQLFIRRG3URFXUHPHQWIRU<RXWKL323<
JHI|UGHUWLP5DKPHQYRQ&25(2UJDQLF,XQWHUVXFKWH%LR6FKXOYHUSÀHJXQJ
LQ1RUZHJHQ)LQQODQG'lQHPDUN'HXWVFKODQGXQG,WDOLHQVRZLHGHUHQ(LQÀXVVDXIGHQ
%LROHEHQVPLWWHONRQVXP(LQH]HQWUDOH)UDJHVWHOOXQJZDUREXQGZLH6WUDWHJLHQXQG,QVWUX
PHQWHGHU%LRYHUSÀHJXQJLQ6FKXOHQ]XHLQHPHUK|KWHQ%LRNRQVXPEHLWUDJHQN|QQHQ
0HWKRGHQ'DWHQJUXQGODJHXQG8QWHUVXFKXQJVNRQ]HSW
'DV3URMHNWYHUIROJWHHLQHQSUREOHPRULHQWLHUWHQ)RUVFKXQJVDQVDW]XQGNRQ]HQWULHUWHVLFK
DXIGLH%LRVFKXOYHUSÀHJXQJDOVGHQZLFKWLJVWHQ%HUHLFKGHU|IIHQWOLFKHQ9HUSÀHJXQJIU
.LQGHUXQG-XJHQGOLFKH(VXQWHUVXFKWHLQYLHUH[SORUDWLYHQLQWHUGLV]LSOLQlUHQ$UEHLWVSDNH
WHQ3ROLWLNVWUDWHJLHQ9HUVRUJXQJVNHWWHQXQG=HUWL¿]LHUXQJ1XW]HUZDKUQHKPXQJXQGEH
WHLOLJXQJVRZLH*HVXQGKHLW
 =HQWUXP7HFKQLNXQG*HVHOOVFKDIW78%HUOLQ+DUGHQEHUJVWU$%HUOLQ'HXWVFKODQG
QRHOWLQJ#]WJWXEHUOLQGH
 %LRIRUVN2UJDQLF)RRGDQG)DUPLQJ*XQQDUVYHJ17LQJYROO1RUZD\DQQHNULVWLQORHV#
ELRIRUVNQR
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
(VZXUGHQTXDQWLWDWLYHXQGTXDOLWDWLYH(UKHEXQJVPHWKRGHQHLQJHVHW]WZLHJHVFKORVVHQH
XQGRIIHQH)UDJHE|JHQRIWLQWHUQHWEDVLHUWXQG]7PLWPHKUHUHQKXQGHUW6FKXOHQ([SHU
WHQLQWHUYLHZV)DOOVWXGLHQ)RNXVJUXSSHQWHLOQHKPHQGH%HREDFKWXQJHQHWF)UDOOH/lQ
GHUZXUGHQGLH5DKPHQEHGLQJXQJHQGHU%LR6FKXOYHUSÀHJXQJUHFKHUFKLHUW*UXQGODJH
GHVKLHUYRUJHVWHOOWHQ9HUJOHLFKVVLQG/lQGHUEHULFKWH]XU%LRVFKXOYHUSÀHJXQJLQ1RUZH
JHQ)LQQODQG'lQHPDUNXQG,WDOLHQGLHHUVWHOOWXQGEHUDUEHLWHWXQGDNWXD
OLVLHUWZXUGHQ+DQVHQHWDO/¡HV0LNNROD6SLJDURORHWDO)U
'HXWVFKODQGOLHJWHEHQIDOOVHLQ/lQGHUEHULFKWYRU1|OWLQJHWDO
)UHLQH(UJHEQLVV\QWKHVHXQGGHQ9HUJOHLFKGHU%LRVFKXOYHUSÀHJXQJVV\VWHPHZXUGHQ
DXVJHKHQGYRQHLQHUHUVWHQ9HUJOHLFKVVWXGLHXQGQDFK5FNVSUDFKHPLWGHP3URMHNWWHDP
IQI$QDO\VHNDWHJRULHQKHUDXVJHDUEHLWHW/¡HV1|OWLQJ
7\SGHV9HUSÀHJXQJVDQJHERWVLQ6FKXOHQ'LHVH.DWHJRULHXPIDVVWGLH$QJHERWHLQGHU
6FKXOHGLHYRQHLQ]HOQHQ/HEHQVPLWWHOQZLH2EVWRGHU0LOFKELVKLQ]XYROOVWlQGLJHQ
0DKO]HLWHQUHLFKHQVRZLHGLH9HUEUHLWXQJGHV$QJHERWV'LHVEHVWLPPWZHLWJHKHQGGLH
4XDQWLWlWGHU|IIHQWOLFKHQ6FKXOYHUSÀHJXQJXQGGDPLWGDV3RWHQ]LDOIU%LROHEHQVPLWWHO
*UDGGHU|IIHQWOLFKHQ)LQDQ]LHUXQJGHU6FKXOYHUSÀHJXQJ 'LH)LQDQ]LHUXQJXPIDVVWHL
QHUVHLWVGLH,QIUDVWUXNWXUDQGHUHUVHLWVGLHODXIHQGHQ.RVWHQIUGLH/HEHQVPLWWHOXQGGDV
3HUVRQDO'HU|IIHQWOLFKH$QWHLOPDFKWGHQ6WHOOHQZHUWGHU6FKXOYHUSÀHJXQJGHXWOLFKXQG
UHLFKWYRQUHLQSULYDW¿QDQ]LHUWHQ$QJHERWHQEHU3HUVRQDONRVWHQ0RGHOOSURMHNWHXQG
3URJUDPPHIU6FKXOYHUSÀHJXQJELVKLQ]XNRVWHQORVHP6FKXOHVVHQIUDOOH6FKOHU
LQQHQ
3ROLWLVFKDGPLQLVWUDWLYHV(QJDJHPHQWIUGLH6FKXOYHUSÀHJXQJ)UGLH,PSOHPHQWDWLRQ
GHU6FKXOYHUSÀHJXQJLVWLQGHU5HJHOGLHNRPPXQDOH9HUZDOWXQJPDJHEOLFK-HPHKU
SROLWLVFKDGPLQLVWUDWLYH(EHQHQGLH6FKXOYHUSÀHJXQJXQWHUVWW]HQGHVWREHVVHUNDQQ
GDV$QJHERWDXIORNDOHU(EHQHVHLQ'DV(QJDJHPHQWUHLFKWYRQGHU.RPPXQHEHU
]XVlW]OLFKH8QWHUVWW]XQJGXUFKGLHUHJLRQDOHXQGRGHUQDWLRQDOH(EHQHELVKLQ]XXP
IDVVHQGHQQDWLRQDOHQ6WUXNWXUHQGHU6FKXOYHUSÀHJXQJ
6SH]L¿VFKH8QWHUVWW]XQJIUGLH%LRVFKXOYHUSÀHJXQJ'LHVHUHLFKWYRQSUDNWLVFKIHK
OHQGHU|IIHQWOLFKHU8QWHUVWW]XQJEHUGLH)|UGHUXQJYRQ0RGHOOSURMHNWHQ)LQDQ]LHUXQJ
YRQ%LROHEHQVPLWWHOQ=LHOHIUGHQ%LRNRQVXPELVKLQ]XXPIDVVHQGHQ3URJUDPPHQ
VRZLH5HJHOXQJHQXQG9RUJDEHQIUGHQ(LQVDW]YRQ%LRSURGXNWHQ
(QWZLFNOXQJVVWDQG|NRORJLVFKHU9HUVRUJXQJNHWWHQ+LHUJHKWHVXPGLH9HUIJEDUNHLW
YRQ%LRSURGXNWHQIUGLHVSH]L¿VFKHQ$QIRUGHUXQJHQGHV6FKXOFDWHULQJVXQGGLH.RVWHQ
GHU%LRSURGXNWH
:lKUHQGGLHHUVWHQGUHL.DWHJRULHQGDVDOOJHPHLQH6FKXOYHUSÀHJXQJVV\VWHPFKDUDNWHUL
VLHUHQIRNXVVLHUHQGLHOHW]WHQEHLGHQDXI%LROHEHQVPLWWHOLQGHU9HUSÀHJXQJ-HGH.DWH
JRULHLVWDOV6NDODPLW:HUWHQYRQVHKUJHULQJHQWZLFNHOWJHULQJPLWWHOJXW
ELVVHKUJXWNRQ]LSLHUW'LHQDWLRQDOHQ6FKXOYHUSÀHJXQJVV\VWHPHZXUGHQDXI%DVLVGHU
/lQGHUVWXGLHQLQDOOHQIQI.DWHJRULHQPLWHLQHP:HUWHLQJHVWXIW
(UJHEQLVVH%LR6FKXOYHUSÀHJXQJLPHXURSlLVFKHQ9HUJOHLFK
,Q)LQQODQGXQG,WDOLHQLVWGLH6FKXOYHUSÀHJXQJZHLWDXVJHEDXWHLQH0HKUKHLWGHU6FKOHU
LQQHQ,7E]ZDOOH),HUKDOWHQHLQH0LWWDJVPDKO]HLWLQGHU6FKXOH)LQQODQGELHWHWHLQH
KRFKSURIHVVLRQHOOHNRVWHQORVH6FKXOYHUSÀHJXQJ'DHVLQEHLGHQ/lQGHUQSUDNWLVFKNHLQH
NRQNXUULHUHQGHQ$QJHERWHLQGHU6FKXOHJLEWN|QQHQGLH|IIHQWOLFKHQ6FKXOYHUSÀHJXQJV
V\VWHPHDOVÄDOWHUQDWLYORV³FKDUDNWHULVLHUWZHUGHQZRGXUFKGLH|IIHQWOLFKH+DQGHLQHQZHLW
UHLFKHQGHQ(LQÀXVVDXIGLH*HVWDOWXQJKDW,Q)LQQODQGZHUGHQNDXP%LR3URGXNWHLQGHU
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6R]LR|NRQRPLH0lUNWHXQG0DUNWHQWZLFNOXQJ9RUWUlJH
6FKXOYHUSÀHJXQJHLQVHW]WZHLOZLVVHQVFKDIWOLFKH%HOHJHIUGHUHQ|NRORJLVFKHQXQGJH
VXQGKHLWOLFKHQ1XW]HQDOVQLFKWDXVUHLFKHQGDQJHVHKHQZHUGHQ'DJHJHQHQJDJLHUWVLFK
LQ,WDOLHQHLQH0HKUKHLWGHU*HPHLQGHQYDLP1RUGHQIUGHQ(LQVDW]YRQ%LRXQGDQGH
UHQ4XDOLWlWVSURGXNWHQ'LH*HPHLQGHQZHUGHQGDEHLXQWHUVWW]WGXUFKPHKUHUHUHJLRQDOH
*HVHW]HGLHHLQHQ0LQGHVWDQWHLODQ%LRSURGXNWHQYRUVFKUHLEHQ0LWWHOVGHWDLOOLHUWHU$XV
VFKUHLEXQJHQIU6FKXOFDWHUHUXQG9HUWUlJHQGLHGHQ(LQVDW]YRQ%LRSURGXNWHQHLQIRUGHUQ
HUUHLFKHQVLHHLQHQ$QWHLOYRQELV]XQDFK*HZLFKWDQ%LRSURGXNWHQ$OOHUGLQJVVLQG
GLHGXUFKVFKQLWWOLFKHQ.RVWHQSUR0DKO]HLWPLW¼IUGLHLWDOLHQLVFKHQ(OWHUQYHUJOHLFKV
ZHLVHKRFK6SLJDURORHWDO
,Q'HXWVFKODQG1RUZHJHQXQG'lQHPDUNVWHOOWGLH6FKXOYHUSÀHJXQJEHUZLHJHQGHLQ=X
VDW]DQJHERW]XPPLWJHEUDFKWHQ3DXVHQEURWGDU1HEHQHLQLJHQ.DQWLQHQJLEWHV.LRVNH
$XWRPDWHQXQGDQGHUHH[WHUQH$QJHERWHDQ6FKXOHQ(VIHKOHQ6WUXNWXUHQIUHLQXPIDV
VHQGHV0LWWDJVDQJHERW.DQWLQHQ.FKHQXQG.QRZKRZPVVHQXQWHUKRKHQ.RVWHQDXI
JHEDXWZHUGHQ'HU]HLWLVWGDVVWDDWOLFKH(QJDJHPHQWIUGLH6FKXOYHUSÀHJXQJEHJUHQ]W
DXFKZHQQLQ'lQHPDUNXQG'HXWVFKODQGHLQH|IIHQWOLFKH'HEDWWHGDUEHUJHIKUWZLUGXQG
]%LQ'HXWVFKODQGPLWGHP3URJUDPP]XP$XVEDXYRQ*DQ]WDJVVFKXOHQHUVWH6FKULWWH
XQWHUQRPPHQZHUGHQ(QWVSUHFKHQGJHULQJHUDOVLQ)LQQODQGXQG,WDOLHQLVWGHU8PVDW]LQ
GHU6FKXOYHUSÀHJXQJZDVGLH0|JOLFKNHLWHQIUGHQ%LROHEHQVPLWWHONRQVXPDQ6FKXOHQ
EHJUHQ]W'LH8QWHUVWW]XQJIUGLH%LR6FKXOYHUSÀHJXQJLVWPHLVW]HUVSOLWWHUWXQGKlQJW
YLHOIDFKYRQ(LQ]HOLQLWLDWLYHQDE
'LVNXVVLRQ%HZHUWXQJGHUQDWLRQDOHQ%LRVFKXOYHUSÀHJXQJVV\VWHPH
$XVJDQJVK\SRWKHVHLVWGDVV6FKXOYHUSÀHJXQJGDVJU|WH3RWHQ]LDOIUHLQHQKRKHQ%LR
NRQVXPKDWZHQQHLQH0LWWDJVYHUSÀHJXQJIUDOOH.LQGHUNRVWHQORVDQJHERWHQZLUGXQG
GHU(LQVDW]YRQ%LRSURGXNWHQGDEHLVSH]LHOOJHI|UGHUWXQGYRUJHVFKULHEHQVRZLHGXUFK9HU
VRUJXQJVNHWWHQJHVLFKHUWZLUGDOVREHUDOOGHU:HUWHUUHLFKWZLUG
)LQQODQGYHUIJWEHLGHU$XVJHVWDOWXQJGHUDOOJHPHLQHQ6FKXOYHUSÀHJXQJ.DWHJRULHQ
EHUGLHEHVWHQ9RUDXVVHW]XQJHQ*OHLFKZRKOLVWGHU%LRNRQVXPDQ6FKXOHQYHUJOHLFKVZHL
VHQLHGULJZHLOGDV6\VWHPDOVJXWIXQNWLRQLHUHQGDQJHVHKHQZLUGXQGGDKHUNDXP$QODVV
EHVWHKWGHQ(LQVDW]YRQ%LRSURGXNWHQ]XVWHLJHUQ'LHDOOJHPHLQH6FKXOYHUSÀHJXQJVVL
WXDWLRQZLUGVRPLWDOVHLQHQRWZHQGLJHQLFKWDEHUKLQUHLFKHQGH%HGLQJXQJIUHLQHQKRKHQ
%LROHEHQVPLWWHONRQVXPLQ6FKXOHQHLQJHVWXIW
'HU)RNXVULFKWHWVLFKGHVZHJHQDXIGLHSROLWLVFKDGPLQLVWUDWLYH8QWHUVWW]XQJIUGLH%LR
VFKXOYHUSÀHJXQJ'HUVHKUKRKH.RQVXPYRQ%LRSURGXNWHQLQ,WDOLHQKDWVHLQH8UVDFKH
LQDQVSUXFKVYROOHQSROLWLVFKHQ9RUJDEHQIUGHQ(LQVDW]YRQ%LRSURGXNWHQDXINRPPXQD
OHUXQGUHJLRQDOHU(EHQH)HUQHUZHUGHQLQGHQ$XVVFKUHLEXQJHQIUGDV6FKXOFDWHULQJ
GLHVEH]JOLFKGHWDLOOLHUWH$QIRUGHUXQJHQIRUPXOLHUWXQGGLH9HUJDEHQLFKWQXUYRP3UHLV
VRQGHUQDXFKYRQGHU4XDOLWlWGHU%LR$QJHERWHDEKlQJLJJHPDFKW'DUEHUKLQDXVHQ
JDJLHUHQVLFKYLHOH.RPPXQHQXPJHPHLQVDPPLW%LRODQGZLUWHQXQG&DWHUHUQUHJLRQDOH
%LROLHIHUNHWWHQDXI]XEDXHQ
$XFKLQ'lQHPDUNVRZLHWHLOZHLVHLQ'HXWVFKODQGJLEWHVSROLWLVFKHXQG¿QDQ]LHOOH8QWHU
VWW]XQJIUGLH%LRVFKXOYHUSÀHJXQJ'LHVHV(QJDJHPHQWZLUGMHGRFKGXUFKHLQQLHGULJHV
1LYHDXGHUDOOJHPHLQHQ6FKXOYHUSÀHJXQJXQGGDPLWYHUEXQGHQHLQHJHULQJHUH3URIHVVLR
QDOLWlWDOVLQ)LQQODQGXQG,WDOLHQEHHLQWUlFKWLJW)XQNWLRQLHUHQGH%LRYHUVRUJXQJVNHWWHQLQ
,WDOLHQ'lQHPDUNXQG'HXWVFKODQGZLUNHQXQWHUVWW]HQG
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JRULHQNDQQGLHVSH]L¿VFKHSROLWLVFKDGPLQLVWUDWLYH8QWHUVWW]XQJIU%LRVFKXOYHUSÀHJXQJ
LKUHYROOH:LUNXQJHQWIDOWHQXQG]XU6WHLJHUXQJGHV%LRNRQVXPVDQ6FKXOHQEHLWUDJHQ
6FKOXVVIROJHUXQJHQ2SWLPLHUXQJGHUMHZHLOLJHQ6\VWHPH
(VJLEWQLFKWGLHRSWLPDOH6WUDWHJLHXPGHQ%LRNRQVXPLQ6FKXOHQ]XVWHLJHUQ6WlUNHQXQG
(QJSlVVHNRQNUHWHU9HUSÀHJXQJVV\VWHPHLQHLQ]HOQHQ/lQGHUQ5HJLRQHQXQG.RPPXQHQ
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